Approved For Release 2007/09/21 CIA RDP81 00120R000100050060 6
J. F. BYRNE ]

SINGLE SIDE BAND JAMMING SYSTEM

s

FIG I

Filed Dec. 10, 1945

L &y0s,992

_FlG.2

A
/ - .
WIDE - 2 3 B
SPEGTRUM 2 \ \\
: WIGW PREQuENGCY SINCLE SIOR eos0
VIDEQ Zomd B ARD- PATS CIRCUIT 2o MIXER [ SATIO FRE QUENCY
NOISE AND AMPLIFIER ’ AMPLIFIER |
SOURCE
4\ "
MASTER
i OSCILLATOR

SR i
| \ \ N N S
i sl BALANCED 1 RADIO
Tnoise [ wxer [ AMPLIFIER =]  MIXER p—={ FREQUENGY
e L BC0RCE | AMPLIFIER
8
e\ .
LOGAL MASTER
OSCILLATOR OSCILLATOR
; . INVENTOR. .
E | . JOHN F. BYRNE
, e
- - -——u:aww Q/éﬂ

i' TORNEY -

_ Approved For Release 2007/09/21 - CIA-RDP81-00120R000100050060-6

/

i
o f

N



Patented Nov. 10, 1953 : : L2.0208,994
Appro_ved For Release 2007/09/21 : CIA-RDP81-00120R000100050060-6 ’ ’

o«

UNITED STATES PATENT OFFICE
' 2,658,992 ‘
SINGLE SIDE BAND JAMMING SYSTEM
" " John F. Byrne, Wellesley Hills, Mass., assignor
to the United States of America as represented‘

by the Secretary of War
Application December 10, 1945, Serial No. 634,089

T 1 Claim. (CL 250—17)

This invention relates to electrical circuits in only a high frequency portion of the wide spec-
general and more particularly to}_electrical cir- trum signal put out by said noise source | is
cults for the single sidebanditransmission of selected and amplified. The output of amplifier
racdio frequency jamming signals. 2 is connected to mixer 3. Also connected to an

In the feld of military radio countermeasures 5 input of said mixer 3 is the output of master
the need frequently arises for means of trans- "~ R. F. oscillator 4. It is obvious that the output ’
mitting at the highest power level possible spuri- of mixer 3 will consist of, in part, two sidebands
ous signals intended to jam enemy equipment. and a carrier lying between them on the fre-
In some situations it is desirable that such spuri- quency spectrum, There may be other frequen-
ous signals, occupying a predetermined frequency 10 gies such as harmonics of the carrier, that is of
band width, consist of a very great number of the single frequency put out by master oscillator
components closely grouped and all being signal - 4, but these other frequencies are so far removed
components. In situations requiring such ap- from the carrier along the frequency spectrum

paratus, limitations often exist as to the size and that they may be disregarded for the purposes
power permissible for the transmitting appara- 15 of this discussion. The output of mixer 3 is con-

tus, end, therefore, efficiency is of the essence. nected to block 5 which represents any suitable
In the prior art, solutions generally have bheen conventional radio frequency power amplifier

in the nature of devising means for making trans- having selective circuits at the input or output

mitting apparatus more and more compact and or both so that one sideband only is selected and -

capable of handling larger and larger volumes 20 amplified therein. As was described above, am-
of input power so that output power, accordingly,. plifier 2 selects noise components in a relatively

could also be high, high frequency region. Because of this each
It is well known In the art that single side- final sideband, after the noise signal and the car-
band transmission is an effictent form of signal rier have been mixed, is so far from the carrier

transmission because all of the radiated power is that selection is easy. The output of power am-
carried in signal components, and the large plifier 5 consists of radio frequency signals of

araount of power frequently lost in useless car- sufficlent power to be radiated from an antenna
rier transmission is conserved. However, .in the which may be of conventional design and the
prior art single sideband transmission has been output does not contain either the carrier fre-

restricted in use bhecause of circuit design diffi- go quency or the sideband not selected by the cir-
culties and because of the need to reinject the cuits of power amplifier § for amplification.

carrier at the receiving station in ordet:ito pre- Referring now to Fig. 2 which is an alternate
serve the significance of the original Intellizence embodiment of this invention, block & may be a
‘which was transmitted. poise source which is not capable of producing sig-
It is an object of this invention to devise a 33 ‘nal components extending so far into the high fre-
practical means for single sideband transmission . quency region of the spectrum as the noise source
of jamming signals. _designated as block | in Fig. 1. Except for the
Other objects and advantages of this inven- fact that this noise source is not required to pro-
tion will be apparent during the course of the - duce components in the upper frequency region
following description taken in connection with 40 of the spectrum, it must meet the other require=
the accompanying drawing in which Fig. 1 is a ments of proper jamming signals. The output
block dizgram of one embodiment of the inven- of noise source 8§ is connected to an input of a
tion and Fig. 2 is a block diagram of another balanced mixer 1. There is a local oscillator 8
embodiment of the invention. whose output is also connected to an input of
- Referring now more particularly to Fig. 1, block 43 bhalanced mixer 1. The frequendy of the signal
{-vepresents a wide spectrurn video noise source. coming from local oscillator 8 should be such
This noise source produces the random signal  that when mixed with the outpub of noise source
components desirable for jamming purposes. 1t §, the result will be beat frequencies sufficiently
iy essential that this noise source cover o spec- ‘high in the frequency spectrum so that the side-
trum extending far up into the high frequency 50 bands resulting from a later mixing with a car-
region for reasons which will he disclosed here- rier will be far enouch removed from said car-
inafter. 'The-output of noise source | is con- rier to permit ready selection of a single side-

" aected to block 2 which represents essentinlly & band for final power amplification. Since mixer

wigh frequency band-pass circuit and amplifier. 7 is balanced, the signal from local oscillator 8
in this smplifier signal components covering 55 is suppressed and beat frequencies hoth nbove
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quency band-pass cir"“pi and amplifier 2 should
have a& pass band having the same center fre-
quency as the signal from local oscillator 8 and
sufficiently wide to accommodate the beat fre-
quencies above and below this signal which oceur
in the output of balanced mixer 1. If the fre-
quency components of the noise source cover a
band width which extends to very low frequen-
cles, then there will not be a large gap in signal
components occurring at the output of balanced

Py

10

- mixer 1. The output of balanced mixer T is con- .

nected to high frequency band-pass circuit and
amplifier 2 which has the same general nature
and function as was described respecting ampli-
fler 2 in Fig. 1. Moreover, the entire portion of

“this embodiment beyond bhalanced mixer 7, as
_ghown in Fig. 2, Is the same as the correspond-

‘amplified alone at final output radio frequency

inz portion of the embodiment already described
and shown in Fig. 1. The function of this entire
portion of this embodiment is likewise the same,

It will be seen that the circuits herein described
will permit ready isolation along the frequency
sgectrum of one sideband so that it may be

and the transmitted power will not include either
the carrier or the other sidehand.

1t will be apparent that there may be devia-
tions from the inventlon as described which still
#all fairly within the spirit and scope of the in-
vention, ’

Accordingly I cldaim all such deviations which

fall fairly within the spirit and scope of the
invention. . - '
What is claimed is: ‘
A jamming transmitter, comprising means for
generating a radio frequency voltage; means for
generating random noise having a spectrum, the
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sideband.

...... amd Al wlhinh oo a ““"‘\paratlvely low Ire-

00120R000100050060-6 wo sidebands from
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the output ofwged noise generating means in-
cluding an oscillator having a given frequency
output and a balanced mixer, said given Ifre-
quency being suppressed thereby, a high fre-
gquency band -pass amplifier for the output of
said sideband deriving means comprising a pass:
pand having a center frequency substantially co-
incident with said given frequency; means for .
effecting & modulation of the output of said radio
frequency voltage generating means with the high
frequency band passed by sald amplifier; and a

“transmitter for the modulated radio frequency

voltage including means for selecting a glven
JOHN F. BYRNE.
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